INTRODUCTION
Malignant melanoma is nowadays one of the leading cancer have been increased in the last decades in Australia, America and Europe [1] . Fortunately, if the skin cancer is detected early, the curability is very high and over 92% [2] . In many cases, dermatologists must perform a biopsy (a laboratory medical procedure) to determine whether a tumor is malignant or benign. Since this procedure involves some expense and morbidity, automatic early detection techniques are being as rapid and convenient skin cancer screening [3] .
Dermatology imaging researchers believe that diagnosis of skin melanoma can be automated based on certain physical features and color information that are characteristic of the different categories of skin cancer [4] . It has been revealed that the major diagnostic and prognostic parameters of melanoma are the vertical thickness, three-dimensional (3D) size and shape, and color of the lesion. The other characteristic features of early melanoma include irregularities in the boundary of the lesion, and the appearance of non-uniform pigmentation with a variety of color [4] [5] .
Many experimental researches attempt to build automatic skin cancer detection and improve the accuracy of diagnosis. In the following, the literatures on these attempts are reviewed. Also, in order to achieve a reliable skin cancer detection system, the right path knowledge which is explained in this paper seems crucial.
II. LITERATURE REVIEW
According to the importance of early detection, several companies have dedicated time and efforts to improve the early screening process. One of the most effective solutions already developed was the result of Australian Commonwealth Scientific and Industrial Research Organization research. It captures and analyses calibrated images of pigmented skin lesions that are stored for subsequent lesion monitoring or confirmation. The system was tested and one paper published in the application of the system [6] . In 1995, some researchers have been done on the application of Neural Classifiers to skin lesions classification purposes [7] . Also, on the subject of skin lesions differentiation, a paper published to identify the skin lesions using "skin line direction" [8] . In 2002, Bayes rule as one of the skin lesions classification method was published with rather inconclusive results [9] . Common classification methods like statistical and rule-based ones were applied in the researches of [10] [11] [12] . More advanced techniques such as Neural Network were presented in the works like [13] [14] [15] [16] . Knearest neighborhood as another classification method was employed in the research of [17] . Furthermore, Classification and regression trees (CART) analysis has been applied in [18] . Finally, the ADWAT method for lesion classification was applied in [19] and [20] .
III. AUTOMATION OF SKIN CANCER DETECTION
Automation of skin cancer detection can reduce the false positive or false negative clinical diagnosis because it adds a quantitative observation to the "clinical eye observation". The common approach to skin lesion early detection is divided into four stages of pre-processing, segmentation, feature extraction, and classification as figure1 [21] [22] . 
A. Preprocessing
Pre-processing is to perform image processing on original image to obtain the enhanced image. The common operations in pre-processing step are as follows; to reduce the processing time, images are resized to lower resolution pixels. To remove this bright area around the lesion a binary mask is generated and a new image is produced. This image is cropped for removing extra areas. In the next step, by performing some filtering the hairs are removed. Finally, to suppress large variations within the lesion and background, and also to reduce the effect of different skin color variations, the original color RGB images are transformed into intensity (grayscale) ones [23] . Figure 2 shows the sample of original and preprocessed image. 
B. Segmentation
Segmentation is one of the important steps in cancer automatic detection, because it can greatly affect on the results of detection. An accurate segmentation of skin images can help the diagnosis to define well the region of the cancer. To obtain the information on lesion area, it is important to run a segmentation process to extract the pixels belonging to the lesion on skin image [24] . Therefore, in this step, the lesion is segmented from its surrounding skin. There are many techniques for segmentation based on different methods. There are four broad classes of segmentation methods, which are: classification-based methods, edgebased methods, region-based methods and, hybrid methods [25] . Figure 2 shows the sample of lesion segmentation after preprocessing the image. b c Figure 2 . Sample of (b) preprocessed image (c) segmented image [23] C. Feature extraction
In this stage, the features of segmented lesion are extracted to feed into classifiers. The features extracted must be measurable and of high sensitivity, i.e., high correlation of the feature with skin cancer and high probability of true positive response. In addition, the features should have high specificity, i.e., high probability of true negative response [26] .
Based on the features inspected by dermoscopy, different diagnostic models have become more reliable by clinicians:
• Pattern analysis: The pattern analysis method try to identify specific patterns, which may be global (reticular, globular, cobblestone, homogeneous, starburst, parallel, multicomponent, nonspecific) or local (pigment network, dots/globules/moles, streaks, blue-whitish veil, regression structures, hypopigmentation, blotches, vascular structures) [26] .
• The ABCD-rule of dermatoscopy: This method is based on a semi-quantitative assessment using four dermoscopic criteria: asymmetry (A), border (B), color (C) and different structures(D) [27] .
• The ELM 7-point checklist: It is a scoring diagnosis analysis and considers only seven standard ELM criteria includes atypical pigment network, blue-whitish veil, atypical vascular pattern, irregular streaks, irregular dots/globules, irregular blotches, and regression structures [26] [27] .
• Menzies Method: This method seek negative features such as symmetry of pattern and presence of a single color, also positive features such as blue-white veil, multiple brown dots, pseudopods, radial streaming, scarlike depigmentation, peripheral black dots/globules, multiple (five to six) colors, multiple blue/gray dots and broadened network [26] .
• Texture Analysis: This method try to quantify texture notions such as "fine," "rough," and "irregular" and to identify, measure, and utilize the differences between them [26] .
These extracted parameters constitute the entry of the stage of classification.
IV. CLASSIFICATION
The final process of automatic skin cancer detection is to classify the extracted features of lesions into either malignant or benign. At the classification stage, after a satisfactory classifier is built, it is used to classify any new instances coming in [28] . There are different classification models which can be grouped into general classes as follows [29] ;
• Global Models such as Linear Models, Polynomial Models, Neural Networks (MLP), Support Vector Machines After building a suitable classifier for automatic skin cancer detection, it is identified whether the lesion is malignant. Classification is considered as a significant task in building and developing reliable automated systems for diagnosis of skin lesions [26] .
V. CONCLUSION
As the importance of early detection of skin cancer in treatment, this paper reviewed a literature on automatic cancer detection, also defined required steps for automating skin cancer detection. In each step, the techniques and methods which are useful in the process were mentioned. The automated skin cancer system can be well designed as a substitute of clinician in melanoma diagnosis.
